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VERSION WITH MARKINGS TO SHOW CHANGES MADE 



Claim 1 (amended) \ A recombinant nucleotide sequence , characterized in that it 
contains containing , intthe 5'— >3 y direction, a nucleotide sequence coding for an 
adenosine diphosphate glucose a-l,4-glucan a-4-glucosyltransferase or starch synthase 
EC 2.4.1.21, or for a protein derived from this enzyme, e sp e cially by suppression, 
addition or substitution of m least one or mor e amino aeid acids , the said enzyme or 
derived protein having the property of migrating to the sites of biosynthesis of the starch 
granules in plant cells and of attaching to the starch granules, the said nucleotide 
sequence coding for the enzyme or aforementioned protein being positioned upstream of 
a nucleotide sequence coding for a peptide or polypeptide of interest. 



Claim 2 (amended) A recombinant nucleotidyl sequence according to of Claim 1, 
characterized in that wherein the nucleotide sequence coding for a starch synthase, or for 
a derived protein, codes for the starch synthase bound to the starch granule or GBSS 
present in particular in plants, algae or micVo-algae/ dnd mor e e sp e cially for the isoform 
GBSSI, or for a protein d e riv e d from GBffS\as defin e d in Claim 1 . 



Claim 3 (amended) A recombinant nucleotide\sequence according to Claim 1 or 2, 
charact e riz e d in that of claim 1 wherein the nucleotide sequence coding for a starch 
synthase, or for a derived protein, is selected from the group consisting of 



- the nucleoticfc sequence SEQ ID NO : 1 of the cDNA coding for the GBSSI of 
Chlamydomonas reinhardtii, 

- or a fragment pf the nucleotide sequence SEQ ID NO : 1 shown , such as 

the sequ e nc e s in which flie nucleotide of the 5 'end corresponds to that located in one of 
the positions 1 to 186 of SEQ ID NO : 1, and in which the nucleotide of the 3' end 
corresponds to that locateo in one of the positions 1499 to 3 1 17 of SEQ ID NO : I7 
e sp e cially \ 

■ th e s e qu e nce SEQ ID NO : 2 coding for the GBSSI of Chlamydomonas 
reinhardtii in the form of pr e Wotcin of 708 amino acids (SEQ ID NO : 3), 

■ th e sequ e nc e SEQ EaNO : 4 coding for th e GBSSI of Chlamydomonas 
reinhardtii in the form of maturaprot e in of 651 amino acids (SEQ ID NO : 5), 

■ th e s e qu e nc e SEQ ID N@ : 6 coding for a fragm e nt of 4 38 amino acids (SEQ ID 
NO : 7) of th e GBSSI of Chlamydomonas reinhardtii, 

■ the sequ e nc e SEQ ID NO :\8 coding for a fragm e nt of 53 1 amino acids (SEQ ID 
NO : 9) of the GBSSI oiChlamydoflfoas reihhardtii, 

or a nucl e otide scquenp e d e nved by deg e neration of th e g e n e tic cod e of th e 

aforem e ntion e d nucleotide sequ e nc es , and codingffir th e aforemention e d GBSSI of 
Chlamydomonas reinhardtii, or fonm^ifi&m^ntion e d p e ptid e fragm e nt of th e latt e r, 

or a nucl e otid e s e qu e nc e d e rivedurom a nucl e otid e se qu e nce or fragm e nt 

m e ntioned abov e , e sp e cially by sub s titution, s uppr e ssion or addition of one or mor e 
nucl e otides, and coding for a peptide s e quenc e d e rived from th e afor e m e ntioned GBSSI 
of Chlamydomonas reinhardtii, or derived from An aforementioned peptid e fragm e nt of 
the latt e r, and having the prop e rty of attaching to the starch granul e s, th e said d e riv e d 
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nucleotid e s e qu e nce preferably having a homology of at least about 50%, and preferably 
of at least 70%, with th e iaforem e ntion e d nucl e otide s equence or fragm e nt, 

or a nucleotid e capabl e of hybridizing with one of th e aforem e ntion e d 

nucleotide sequ e nc es or fragm e nt s . 

Claim 4 (amended) A recombinant nucleotide sequence according to one of the Claims 
1 to 3, characterized in that of claim 1 wherein the nucleotide sequence coding for a 
peptide or polypeptide of interest is selected from the group consisting of 

- those encoding biologically active peptides, especially peptides of therapeutic 
interest or that can be used in thaagricultural and food industry, er and 

- those encoding enzymes fShat are able to transform starch , such as e nzymes that 
interact with a - glucans including variou^hyd^olas e s, pho s phorylas e s, a - 1,4 
glucanotransferases, branching enzym e s, amylases, and e sp e cially heat - r e sistant 
hydrolases obtain e d from extremophil e ll such as archa e bactcria that ar e activ e at 
temperatures above 4 0°C . 1 \ / 

Claim 5 (amended) A recombinant nucleotide sequence according to on e of th e Claims 
1 to 4 , charact e riz e d in that of claim 1 wherein it contains a nucleotide sequence encoding 
a cleavage site, the said nucleotide sequence obing positioned between the nucleotide 
sequence coding for a starch synthase, or a protein derived from the latter, and the 
nucleotide sequence encoding the polypeptide ox interest. 



3 



Claim 6 (amended) Transg e nic A transgenic plant cells, cell selected from the group 
consisting of cells of plants, algae or and microalgae, that are able to produce starch, the 
said cells containing a recombinant nucleotide sequence according to on e of Claim s 1 to 
& claim 1 integrated in its genome or maintained in a stable manner in its cytoplasm. 

Claim 7 (amended) Transg e nic A member of the group consisting of transgenic plants, 
algae et x micro-algae, or parts, e sp e cially flowers, fruits, leaves, stems, roots, seeds, er 
and fragments of these plants, algae or micro-algae, containing a recombinant nucleotide 
sequence according to one of thdClaims 1 to 5 of claim 1 integrated in the genome or 
maintained in a stable manner in tlbe cytoplasm of the cells of which they are composed. 

Claim 8 (amended) A fusion polypeptide, charact e riz e d in that containing 

- in the N-terminal positionWstHrsh synthase, or a protein derived from this 
enzyme, especially by suppression, adoption or substitution of one or more amino acids, 
the said starch synthase or derived prot&in having the property of migrating to the sites of 
biosynthesis of the starch granules in plant cell^nd of attaching to the starch granules 

- and, in the C-terminal position! a peptide or polypeptide of interest 

the C-terminal part of the amino aiid sequence of the starch synthase, or of the 
derived protein, thus being bound to the N-terminal part of the peptide sequence of 
interest, the said fusion polypeptide being eroded by a recombinant nucleotide sequence 
according to on e of the Claims 1 to 5 of claim 1 . 
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Claim 9 (amended) A feision polypeptide according to of Claim 8, characterized in that 
wherein the starch synthase is selected from the group consisting of 

- the peptide seqiknce SEQ ED NO : 3 corresponding to the GBSSI of 
Chlamydomonas reinhardtivm the form of pre-protein of 708 amino acids, 

- or a fragment of tne peptide sequence SEQ ID NO : 3, such a s wherein the 
sequences in which the amino raid of the amino terminal end corresponds to that located 
in one of the positions 1 to 58 of SEQ ID NO : 3, and in which the amino acid of the 
carboxy terminal end corresponds to that located in one of the positions 495 to 708 of 
SEQ ED NO : 3, e sp e cially selected from the group consisting of : 

the sequence SEQ EE) NO : 5 corresponding to the GBSSI of 
Chlamydomonas reinhardtiiyn the form of mature protein of 651 amino acids, 

the sequence SEQ ID NO : 7 corresponding to a fragment of 438 amino 
acids of the peptide sequence oi the GBSSI of Chlamydomonas reinhardtii, 

the sequence ID NO : 9 corresponding to a fragment of 53 1 amino acids of 
the peptide sequences of the GBS&Fof Chlbniydomonas reinhardtii, 

- er and a peptide sequence derived from an aforementioned peptide sequence 
or fragment, e sp e cially by substitutio i, suppression or addiction of at least one or mor e 
amino acids, and having the property|of attacl^ng to th^^farch granules, the said derived 
peptide sequence preferably having a hotneteg^of at least 60% , and advantag e ously at 
least about 80% , with the aforementioned peptidfe sequence or fragment. 



Claim 10 (amended) A fusion polypeptide according to Claim 8 or 9, characteriz e d in 
that of Claim 8 wherein it contains a cleavage site positioned between, on the one hand, 
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the starch synthase, or a nrotein derived from the latter, and, on the other hand, the 
polypeptide of interest. \ 

Claim 11 (amended) StarcAgrapule s , characteriz e d in that they contain one or mor e A 
starch granule containing at least one fusion polypeptid e defined in on e of the Claims 8 to 
-j-9 polypeptide of Claim 8 , \ 

Claim 12 (amended) pharmaceutical composition, characterized in that it contains 
stnrch granules accordingito Claim 1 1, if n e c e ssary in combination with comprising a 
starch granule containing atieast one fusion polypeptide of Claim 8 and a physiologically 
acceptable vehicle, th e said granules containing on e or more fusion polyp e ptid es a s . 
defined in on e of the Claims 8 to \p, the peptide of interest in the said fusion 
polypeptides possessing a defined therapeutic effect. 

Claim 13 (amended) A pharmaceutical composition according to of Claim 12, 
characterized in that it is in a form that can bckadministcred par e ntcrally, especially 
intrav e nously, or in a form that can be administered orally, wherein the diameter of the 
starch granules b e ing is between about 0. 1 urn andXseveral tens of nm, and the proportion 
by weight of the fusion polypeptides in these granule^emg is between about 0. 1% and 
1%. \ 

Claim 14 (amended) A pharmaceutical composition, characterized in that it contains on e 
or mor e containing at least one or mor e fusion polypeptides aadofinod in one of th e 
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Claims 8 to 10, if n e cessary in combination with of Claim 8 and a physiologically 
acceptable vehicle, the peptide of interest in the said fusion polypeptide possessing a 
defined therapeutic effect. 

Claim 15 (amended) Afood composition , characterized in that it contains containing 
starch granules accordingto of Claim 1 1, the s aid granul es containing one or more fusion 
polypeptides a s defined in oiao of the Claims 8 to 10, the peptide of interest in the said 
fusion polypeptides being usaole in the food-processing field. 

Claim 16 (amended) A methodWprebaration of starch granules according to of Claim 
1 1, characterized in that it compri j fe s the following stag e s comprising : 

- transformation of plant cfclls, by means of ajellular host , such a s 
Agrobactcrium tumefaciem \or transforme^fe^a recombinant vector, especially of th e 
pla s mid, cosmid or phag e typ e , containing a recombinant nucleotide sequence according 
to on e of the Claims 1 to 5 of Claim K \ 

- obtaining plants, algae or micro\algae transformed in such a way so that their 
genome contains at least one or more nucleotide sequences according to one of th e 
Claims 1 to 5, of Claim 1 . by in vitro culture of the aforementioned transformed host 
cells, \ 

- if necessary optionally , fertilization aftd recovery of the seeds of the plants 
obtained in the preceding stage, and cultivation onthese seeds to obtain plants of the next 
generation and \ 

- extraction of the starch granules from a Member of the group consisting of the 
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plants, algae or micro-algae, or from parts, especially flowers, fruits, leaves, stems, roots, 
or fragments of theslp aforementioned transformed plants, algae or micro-algae , e sp e cially 
by sedimentation . 

Claim 17 (amended) A method of preparation of fusion polypeptides according to on e 
of the Claims 8 to 10, charact e rized in that it includ e s the impl e mentation of th e m e thod 
according to Claim 16, the said of claim 8 by the method of claim 16 comprising an 
additional stage of recovery, and if necessary of optionally purification, of the fusion 
polypeptides from the starch granules. 

Claim 18 (amended) Mnethod of preparation of a peptide of int e r e st, charact e riz e d in 
that it includ e s th e imp/ e m e ntation o\ by the mefoflff i according to of Claim 16 or Claim 



17, the said method b e 



ng carried out j^fransformation of host cells with the nucleotide 



sequences according to of Claim 5, and mcludes an additional stage of cleavage of the 
fusion polypeptide obtained, by means of k suitable reagent, then, if necessary optionally , 
a stage of purification of the polypeptide oninterest. 

Claim 19 (amended) A method of biotransformation of starch granules, charact e riz e d in 
that it compris e s th e following stag e s comprising : 

- transformation of plant cells, by meansW a cellular host , such as 
Agrobactcrium tumefaciens, or transformed by a recombinant vector, especially of th e 
plasmid, cosmid or phag e typ e , containing a recombinant nucleotide sequence according 
te of Claim 4, encoding enzymes that are able to transform starch, 
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- obtaining pknts, algae or micro-algae transformed in such a way so that their 
genome contains at leastX one or mor e aforementioned nucleotide sequences, by in vitro 
culture of the aforementioned transformed host cells, 

- if neces s ary, optionally , fertilization and recovery of the seeds of the 
plants obtained in the preceding stage, and cultivation of these seeds to obtain plants of 
the next generation, 

- extraction of th^starchWanules from a member of the group consisting of the 
plants, algae,, of micro-algae, or from parts, e specially flowers^JjiHts, leaves, stems, roots, 
or fragments of these aforementioned ^ansfopied^lants, algae or micro-algae, es pecially 
by se dimentation, 

- if neces s ary optionally , heating Vf the said starch granules to a temperature at 
which the peptide of interest of the fusion polypeptides is capable of being active. 
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